Binding of human [I'2llluteinizing hormone to homogenates of luteinized rat ovaries is dependent upon time, temperature, and pH and is saturable. Injection of human chorionic gonadotropin in vivo or addition of unlabeled human chorionic gonadotropin or human or ovine luteinizing hormone in vitro inhibits binding, whereas follicle stimulating hormone or prolactin is without effect. The dissociation constant for binding of luteinizing hormone receptor is 0.79 nM. The number of binding sites is 94 femtomol/mg of wet weight. NaCl, KC1, MgSO4, and CaCl2 at concentrations below 10 mM have no effect on binding, while all salts significantly inhibit binding at 150 mM. Binding of [112ljluteinizing hormone to its receptors is destroyed by proteolytic enzymes and by phospholipase C and D. The total binding activity is quantitatively recovered in the 2000 X g pellet of the homogenate.
Concentration of radioiodinated luteinizing hormone (LH) and human chorionic gonadotropin (CG) by mouse and rat ovaries in vivo has been observed (1) (2) (3) (4) . More recently, we and others have reported the existence of specific receptors for LH and human CG in slices of luteinized rat ovaries (5) and homogenized preparations of normal rat (6, 7) or mouse tumor Leydig cells (8) . The present report deals with the binding of human LH to receptors in homogenates of luteinized rat ovaries and describes some of the properties of the interaction.
MATERIAL AND METHODS
The procedure for radioiodination of human LH was a modification of the method of Greenwood et al. (9) . Briefly, 25 ,gl of human LH (25 Ag) was added to 25 /ul of 0.5 M phosphate buffer (pH 7.5) containing 1.0 mCi of Na251I (Cambridge Nuclear, carrier-free, about 17 mCi/,ug of I). The reaction was initiated by addition of 10 uA of chloramine-T (25 mg/10 ml of 0.5 M phosphate buffer). After 1 min of reaction in an ice bath, 250 ul of sodium metabisulfite (2 mg/10 ml of 0.5 M phosphate buffer) was Holtzman rats primed with pregnant mare's serum gonodotropin (PMSG) and human CG were used 6-9 days after they were given human CG (10) . Luteinized (Fig. 4) (Fig. 5 ). The binding process followed Michaelis-Menten kinetics, and the equilibrium dissociation constant (K) and number of binding sites (n) could be obtained by a Scatchard plot (Fig. 6 ) from the data in Fig. 5 enate with the following proteolytic enzymes: trypsin (100 and 250.ug/ml), a-chymotrypsin (100 ,g/ml), and bacterial protease (100 jg/ml). Phospholipase C (250 /g/ml), phospholipase D (250 /Ag/ml), and RNase (100 ug/ml) also destroyed binding activity. DNase had no effect.
Effect of Centrifugal Fractionation. Ovarian tissue was homogenized and centrifuged at various speeds (Table 4) , and the pellets were resuspended in the same Tris buffer. Measurement of the binding capacity of various fractions showed that most of the receptors could be recovered at low centrifugal force. At 2000 X g, binding protein was completely sedimented (Table 4) .
DISCUSSION
The present studies, based on a homogenate preparation, indicate that luteinized rat ovaries contain highly specific Binding assays in vitro were performed as described in Methods, except the indicated amounts of human CG were given intravenously 1.5 hr before the rats were killed. Each group contained three rats. Each value is the mean of four determinations.
Proc. Nat. Acad. Sci. USA 69 (1972) Homogenates at a concentration of 5.5 mg/ml in 40 mM Tris buffer were incubated with the enzymes at the indicated concentrations. At the end of 30 min at 370, enzymes were removed by centrifugation followed by two washes. Each value represents the mean of three determinations.
* Digestion was performed in the presence of 10 mM CaCi2.
For phospholipase D, the pH of incubation was 5.6.
receptors for LH. The LH-receptor interaction is a saturable process and dependent on pH and temperature. With the slice preparation (5), significant binding of LH (a tissue:medium ratio greater than 1) was not seen until after about 15 min of incubation. With the homogenate preparation, significant binding occurs within 1 min, and a maximum is approached within 15-20 min. Since Dorrington (11) has indicated that LH stimulated adenylate cyclase activity of ovarian homogenates within 2 min, the demonstration of rapid binding of LH takes on functional significance.
Our earlier observation suggests that there is a close parallel between binding and biological activity of LH. The potency of various pituitary gonadotropins estimated by inhibition of binding is in good agreement with a classical bioassay such as ovarian ascorbic acid depletion (5) . The subunits of LH (ovine and human) and human CG do not compete favorably with native LH for binding to the receptor (12) , nor do the radioiodinated subunits of human CG bind significantly to ovarian homogenates (unpublished observation). The isolated subunits of LH and human CG have little or no biological activity (13, 14) . Mougdal (8) has shown that binding of LH to Leydig cells correlates well with stimulation of testosterone production.
The dissociation constant (0.79 nM) calculated on the basis of equilibrium data from the homogenate preparation is nearly the same as that (0.71 nM) calculated from equilibrium data (unpublished observation) from the 2000 X g fraction of ovarian homogenate. Both of these dissociation constants compare favorably with the dissociation constant (0.72 nM) derived from the ratio of the dissociation and association rate constants (unpublished data). At low concentrations of LH, a cooperative effect was noted in the Scatchard plot (Fig. 6) . The same feature was also found in estrogen-receptor preparations (15) .
The anatomic location of the LH receptor can only be Pellet '4000 X g, 20 min) 19,900 110
Homogenates prepared as described in Methods were diluted to 25 mg/ml and centrifuged in 40 mM Tris buffer at the indicated centrifugal forces. Each value is the mean of three determinations.
partially defined. Localization of human CG and LH in ovaries by autoradiography indicates accumulation in the luteal cells (2, 3) . Subcellular localization of the receptor in or on luteal cells is less certain. The centrifugation data presented herein indicated that all receptor activity was sedimented at 2000 X g in Tris buffer, suggesting a plasma membrane localization. However, our previous data obtained on slices incubated with labeled LH and centrifuged in 0.25 M sucrose indicate that most of the labeled LH sedimented in the 110,000 X g pellet (12) . This discrepancy is probably related to the difference in viscosity of the two centrifugation media.
A lipoprotein nature of the LH receptor is suggested by the inactivation of binding by treatment of.the homogenate with proteolytic enzymes, phospholipase C and phospholipase D. The inhibition caused by RNase is not readily explained.
